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(54) APPARATUS FOR DETECTING STATE OF CHARGE OF VEHICLE BATTERY 

(57)Abstract: f & \* 

PROBLEM TO BE SOLVED: To properly 
compensate for the offset error of a current sensor 
and moreover accurately detect the state of charge of 
battery. 

SOLUTION: Various controllers, such as an engine 
ECU 11 and other ECUs 12 to 15 are loaded to a 
vehicle. The power feed condition to ECUs 11 to 15 
from the battery 25 is switched, depending on the 
change-over position of an IG switch 24, and 
particularly when the IG switch 24 is switched to a 
STA position, the power source is supplied to the 
engine ECU 11 and the cruise ECU 12. A current 
sensor 26 is provided between the IG switch 24 and 
battery 25. When the IG switch 24 is switched to the 
STA position, the engine ECU 1 1 stores the detected value of the current sensor 26, 
before the starter is driven and calculates the compensation value, using such a detected 
value. The output characteristics of the current sensor 26 are compensated, based on the 
compensation value. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It has the dc-battery which supplies electric power to many control equipments 
and electrical machinery and apparatus, and the current sensor which detects the current 
which flows power-source Rhine from this dc-battery. In the charge condition detection 
equipment of the mounted dc-battery which detects the charge condition of a dc-battery 
based on the detection value of said current sensor A detection value acquisition means to 
acquire the detection value of said current sensor in the condition that dc-battery electric 
supply is performed only to a specific control equipment, Charge condition detection 
equipment of the mounted dc-battery characterized by having a correction value 
calculation means to compute the correction value of an offset error, and an amendment 
means to amend the output characteristics of said current sensor based on said computed 
correction value, using the detection value of said acquired current sensor. 
[Claim 2] Said detection value acquisition means is charge condition detection equipment 
of the mounted dc-battery according to claim 1 which memorizes in the detection value of 
said current sensor before the drive of a starter when said ignition switch is changed to the 
starting location of a starter in the charge condition detection equipment of the mounted 
dc-battery with which dc-battery electric supply was made having been performed only to a 
specific control equipment when it has the ignition switch changed with the starting 
actuation by the driver and this ignition switch is changed to the starting location of a 
starter. 

[Claim 3] Said correction value calculation means is charge condition detection equipment 
of the mounted dc-battery according to claim 1 or 2 which calculates beforehand the sensor 
output value of the consumed electric current at that time at the time of the dc-battery 
electric supply only to said specific control equipment, and computes correction value from 
the difference of the sensor output value and detection value of said current sensor. 
[Claim 4] Charge condition detection equipment of a mounted dc-battery given in any of 
claims 1-3 further equipped with an amendment prohibition means to forbid calculation of 
the correction value by said correction value calculation means when the detection value of 
said current sensor becomes large rather than the predetermined range which expects a 
part for a certain amount of offset error, they are. 

[Claim 5] Said correction value calculation means is charge condition detection equipment 
of a mounted dc-battery given in any of claims 1*4 of the correction value computed this 
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time and the correction value computed before it which anneal and update correction value 
by the operation they are. 

[Claim 6] For the correction value computed with said correction value calculation means 
this time in the charge condition detection equipment of a mounted dc-battery according to 
claim 5, when last time larger than a value, said correction value which annealed, 
calculated and was computed this time is charge condition detection equipment of said 
mounted dc-battery which does not calculate by annealing, when last time smaller than a 
value. 

[Claim 7] The charge condition detection equipment of a mounted dc-battery given in any 
of claims 1*6 which control the generated output of said AC dynamo by desired value which 
was equipped with the AC dynamo which performs charge to a dc-battery, was applied to 
the generation-of-electrical-energy control device for cars which controls the generated 
output of this AC dynamo, presumed the charge of a dc-battery using the detection value of 
the current sensor after amendment by said amendment means, and was computed based 
on the dc-battery charge they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment for starting the charge 
condition detection equipment of a mounted dc-battery, especially amending the offset 
error of a current sensor correctly. 
[0002] 

[Description of the Prior Art] By controlling the target generated output of an AC dynamo 
exactly according to the operational status of a car, or the charge condition of a dc-battery, 
a useless generation of electrical energy is reduced, the load to an internal combustion 
engine is reduced, and there is a technique of aiming at improvement in fuel consumption 
(for example, JP,8-214469,A). With such a technique, since it is necessary to get to know 
the charge condition of a dc-battery correctly, the current sensor detected the current (the 
amount of discharge) which flows out of a dc-battery, and the current (charge) which flows 
into a dc-battery, and the dc-battery charge condition is presumed with the addition value 
of the amount of these discharge, and a charge. However, the above-mentioned current 
sensor has the problem that a gap arises in sensor output characteristics with individual 
difference or a car property. 

[0003] JP,6-207973,A is indicated as a technique which amends a gap of the output 
characteristics of a current sensor. On the occasion of starting of the device (controller) 
which uses a dc-battery as a power source, the power source for a drive is given to a current 
sensor prior to a dc-battery being fed into the device, and offset amendment is made to 
perform with the equipment of this official report, so that the output of the current sensor 
at that time may be set to 0. For example, while starting a controller with an auxiliary 
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dc-battery before feeding a load into the main dc-battery, the power source for a drive is 
supplied to a current sensor, and in the electric vehicle .which has the main dc-battery and 
an auxiliary dcbattery, it is made to perform zero-point amendment of a current sensor in 
that case. 

[0004] However, with the equipment of the above-mentioned official report, it becomes 
requirements to throw in an auxiliary dc-battery before an injection of the main dcbattery. 
By the usual car except an electric vehicle etc., the dc-battery is single, and when the car of 
this single dc-battery is assumed, the equipment of the above-mentioned official report 
cannot be realized. Moreover, by the car of a single dc-battery, when electric power is 
supplied to the controller which performs output amendment of a current sensor from the 
dc-battery, it depends for consumption of a dc-battery also on the volition of the driver of 
turning on a headlight. Therefore, it is impossible to make the condition (condition of not 
passing a current to a dc battery) that the output of a current sensor is set to 0, and output 
amendment of a current sensor cannot be realized. 
[0005] 

[Problem(s) to be Solved by the Invention] It is offering the charge condition detection 
equipment of the mounted dc-battery which this invention's can be made paying attention 
to the above-mentioned problem, and the place made into the purpose can amend the offset 
error of a current sensor proper, as a result can detect a dc-battery charge condition 
correctly. 
[0006] 

[Means for Solving the Problem] By invention according to claim 1, in the condition that 
dc-battery electric supply is performed only to a specific control equipment, the detection 
value of said current sensor is acquired (detection value acquisition means), and the 
correction value of an offset error is computed using the detection value of the this 
acquired current sensor (correction value calculation means). And the output 
characteristics of a current sensor are amended based on said computed correction value 
(amendment means). In this case, if consumption of a dc-battery is limited only to a specific 
control equipment among many control equipments or an electrical machinery and 
apparatus, while that consumed electric current becomes necessary minimum, that 
current value serves as known, and an original sensor value can be known beforehand. So, 
according to this invention, the amount of offset error is correctly [ easily and ] computable 
from the detection value of a current sensor. Consequently, the offset error of a current 
sensor can be amended proper, as a result a dc-battery charge condition can be correctly 
detected now. Moreover, in this invention, unlike the above-mentioned conventional 
technique (equipment of JP,6-207973,A), another power sources, such as an auxiliary 
dc-battery, are not needed, and output amendment of a current sensor can be carried out. 
[0007] When an ignition switch is changed with the starting actuation by the driver and 
this ignition switch is changed to the starting location of a starter, dc-battery electric 
supply is performed only to a specific control equipment that a dc-battery load should 
generally be mitigated. That is, the power source of accessories is intercepted temporarily. 
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Therefore, if the detection value of a current sensor is memorized before the drive of a 
starter when an ignition switch is changed to the starting location of a starter as indicated 
to claim 2, correction value is correctly computable with the detection value. 
[0008] Moreover, as indicated to claim 3, said correction value calculation means is good to 
calculate beforehand the sensor output value of the consumed electric current at that time 
at the time of the dc-battery electric supply only to said specific control equipment, and to 
compute correction value from the difference of the sensor output value and detection 
value of said current sensor. 

[0009] Moreover, in invention according to claim 4, when the detection value of said 
current sensor becomes large rather than the predetermined range which expects a part 
for a certain amount of offset error, calculation of the correction value by said correction 
value calculation means is forbidden (amendment prohibition means). That is, after 
expecting a part for a certain amount of offset error, when the detection value of a current 
sensor becomes large rather than it, the dc-battery may be consumed so much with 
unexpected loads (headlight etc.). In this case, the amendment which the sensor output 
mistook can be prevented by forbidding calculation of correction value. 

[00 10] Moreover, in invention according to claim 5, it anneals as the correction value 
computed this time and the correction value computed before it, and correction value is 
updated by the operation. That is, although the detection value of the current sensor used 
for sensor output amendment is a current value in the condition of carrying out dc-battery 
consumption only by the specific control equipment in principle, if other loads with some 
are driving, the part correction value will be changed. In this case, superfluous fluctuation 
of correction value is suppressed by calculating by annealing. 

[00 11] It is good to be made not to calculate by the correction value which the correction 
value computed with said correction value calculation means this time as indicated to 
claim 6 by invention of above-mentioned claim 5 annealed when last time larger than a 
value, and calculated, and was computed this time annealing, when last time smaller than 
a value. That is, when correction value becomes large, it is thought that the dc-battery may 
be consumed with the excessive load, it anneals and correction value is gradually changed 
by the operation. Since possibility that this time is truth is high on the other hand when 
correction value becomes small, the correction value which annealed, and did not calculate 
but was computed this time is used as it is. Thereby, the dependability of correction value 
improves. 

[0012] On the other hand, if the charge condition detection equipment of the mounted 
dc-battery in this invention is applied to the generation-of-electrical-energy control unit for 
cars, good generation -of- electrical -energy control is realizable (claim 7). In this case, the 
charge of a dc-battery is presumed using the detection value of the current sensor after 
amendment by said amendment means, and, specifically, the generated output of said AC 
dynamo is controlled by desired value computed based on that dc-battery charge. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized 
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this invention as a generation-of*electrical-energy control unit for cars is explained 
according to a drawing. 

[0014] Drawing 1 is an outline block diagram about the generation-of-electrical-energy 
control unit for cars. In drawing 1 , various kinds of control units including an engine ECU 
11, such as a cruise ECU 12, a door ECU 13, an air-conditioner ECU 14, and an audio ECU 
15, are carried in the car. An engine ECU 11 controls the fuel injection, ignition, etc. to an 
internal combustion engine 21, or controls the drive of a starter 22 or AC dynamo 23. 
Moreover, ECUs 12-15 carry out cruise control, door-lock control, air-conditioner control, 
audio control, etc. to each one. 

[0015] An ignition switch (henceforth IG switch) 24 is changed to any of an OFF location, 
an ACC location, IG location, and an STA location they are by the key stroke of a driver, 
and the current supply condition to each ECUs 11*15 is changed from the mounted 
dc-battery 25 according to the change location of the switch 24 concerned. In addition, an 
STA location is equivalent to "the starting location of a starter." 

[0016] In detail, an engine ECU 11 and a cruise ECU 12 are connected to IG location, and 
other ECUs 13*15 are connected to the ACC location for the engine ECU 11 in the STA 
location of the IG switch 24, respectively. In this case, if needle 24a of the IG switch 24 is 
operated in which location of STA, IG, and ACC, two locations will flow to a dc-battery 25 
by this needle 24a at coincidence. That is, if the IG switch 24 is operated to an STA location, 
while an STA location and IG location will flow to a dc-battery 25, and a starter signal will 
serve as ON and being inputted into an engine ECU 11, a power source is supplied to an 
engine ECU 11 and a cruise ECU 12. Moreover, if the IG switch 24 is operated to IG 
location, IG location and an ACC location will flow to a dc-battery 25, and a power source 
will be supplied to all ECUs 11-15. Furthermore, if the IG switch 24 is operated to an ACC 
location, a power source will be supplied only to ECUs 13*15. In addition, if the IG switch 

24 is in an OFF location (condition of illustration), a power source will be supplied to 
neither of the ECUs, 11 nor* 15. 

[0017] However, the configuration whether a power source is supplied to which ECU in 
each location of the IG switch 24 may be a configuration that a power source is supplied to 
an engine ECU 11, when it can change, for example, the IG switch 24 is operated in an 
STA location. 

[0018] Moreover, the current sensor 26 is formed between the IG switch 24 and the 
dc-battery 25, and the current which flows power-source Rhine which leads to a dc-battery 

25 by this current sensor 26 is detected. The detection result of a current sensor 26 is 
inputted into an engine ECU 11. Moreover, although illustration is omitted, various 
electrical machinery and apparatus, such as a headlight and a fan, are connected to the 
dc-battery 25, and a power source is supplied from a dc-battery 25 also to these. 

[0019] Here, in the output of a current sensor 26, an offset error arises under the effect of 
individual difference, aging, the attachment condition to a car, etc. That is, as shown in the 
sensor property Fig. of drawing 2 , as a continuous line shows to the original sensor output 
(electrical-potential-difference value) shown with an alternate long and short dash line, a 
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sensor output shifts, and the difference serves as an offset error. 

[0020] So, with the gestalt of this operation, on the occasion of an internal combustion 
engine's 21 starting, the output voltage value (A of drawing 2 ) of a current sensor 26 is 
memorized in the condition that dc-battery electric supply is performed only to a specific 
control equipment (an engine ECU 11 and a cruise ECU 12), and correction value C is 
computed from the output voltage value and specified voltage value (B of drawing 2 ). And 
this correction value C amends sensor output characteristics. That is, if the case where the 
dc-battery 25 is consumed only by ECUs 11 and 12 is assumed, while the consumed electric 
current becomes necessary minimum, the current value serves as known, and the specified 
voltage value (B of drawing 2 ) which a current sensor 26 should originally output can be 
known. So, correction value C can compute easily and the amendment of a sensor output of 
it is attained using the correction value C. 

[0021] Hereafter, data processing of the engine ECU 11 about 
generation - of "electrical-energy control is explained with reference to the flow chart of 
drawing 3 - drawing 5 . First, drawing 3 is a flow chart which shows the control procedure 
for a starter drive, and this processing is performed with an engine ECU 11 as after [ AD 
completion ] interruption, after the AD translation of a predetermined time period is 
completed. 

[0022] In drawing 3 , first, at step 110, it distinguishes whether the starter signal changed 
from OFF to ON, and if it is NO, it will progress to step 140. Moreover, if it is YES, it will 
progress to step 120 and the output voltage value (detection value) of the current sensor 26 
at that time will be memorized. In short, immediately after a starter signal changes to ON, 
the IG switch 24 is operated in the STA location, and current supply from a dc-battery 25 is 
carried out to the engine ECU 11 and the cruise ECU 12. In this case, at step 120, a 
current sensor value when the dc-battery 25 is consumed on the engine ECU 11 and the 
cruise ECU 12 is measured. 

[0023] A starter drive demand is carried out at continuing step 130. Thereby, the drive of a 
starter 22 is started. Then, at step 140, it distinguishes whether an internal combustion 
engine's 21 starting was completed. This processing is ended when it is not the completion 
of starting. In the completion of starting, it progresses to step 150, and it carries out a 
starter deactivate request. 

[0024] Moreover, drawing 4 is a flow chart which shows the correction value calculation 
procedure of sensor output characteristics, and this processing is performed by every 
predetermined time (for example, 16ms) with an engine ECU 11. 

[0025] In drawing 4 , it distinguishes first whether output amendment of a current sensor 
26 is already operation ending at step 210. In order to carry out this output amendment 
once on one trip, when finishing [ operation ], it ends this processing as it is. When it is not 
operation ending, it progresses to step 220, and it distinguishes whether it is already 
storage ending about the current sensor value for output amendment. Here, the current 
sensor value for output amendment is an output voltage value of the current sensor 26 
memorized at step 120 of said drawing 3 , and this processing is ended when this current 
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sensor value is not yet memorized. 

[0026] Moreover, when finishing [ storage of a current sensor value ], it progresses to step 
230, and it distinguishes whether a current sensor value is beyond a predetermined value. 
It is judged that the dc-battery 25 is consumed so much with the load (headlight etc.) 
unexpected when a current sensor value becomes larger than it after assuming the case 
where, as for the current sensor value for output amendment, a dc-battery 25 was 
originally consumed only by ECUs 11 and 12 here as stated above and expecting a part for 
a certain amount of offset error (when step 230 is YES). In this case, it supposes that this 
output amendment is stopped and progresses to step 280 as it is. 

[0027] If step 230 is NO, it will progress to step 240 and temporary output correction value 
(temporary correction value) will be computed based on a current sensor value. If drawing 
2 explains, the temporary correction value C will be computed by subtracting the specified 
voltage value B from the current sensor value A detected at the time of this engine starting. 
[0028] Then, step 250 compares temporary correction value and the last correction value. 
In addition, incidentally power-source backup of the correction value computed each time 
shall be carried out by Standby RAM etc. When the temporary correction value is larger, it 
progresses to step 260, and it anneals as temporary correction value and the last correction 
value, and correction value is newly computed by processing. When processing by 
annealing 1/4 as an example, this correction value is computed as correction value + 
(temporary correction value * the last correction value) / 4 of correction value = last time. 
[0029] On the other hand, when the temporary correction value is smaller, it progresses to 
step 270, and temporary correction value is updated as correction value. Finally, at step 
280, the completion flag of amendment which shows that output amendment on this trip is 
operation ending is set, and this processing is ended. 

[0030] At the above-mentioned steps 250-270, the handling of temporary correction value 
is changed according to the comparison with temporary correction value and the last 
correction value, and the reason is explained below. That is, the current sensor value used 
for output amendment is a sensor value in the condition of consuming the dc-battery 25 
with some, and when temporary correction value becomes large, possibility that the 
dc-battery 25 is consumed with the unexpected load is also considered. Then, it updates, 
annealing and changing correction value gradually by processing etc. Since possibility that 
this time is truth is high on the other hand when temporary correction value becomes 
small, the temporary correction value calculated from the current sensor value is updated 
as correction value as it is. 

[0031] Drawing 5 is a flow chart which shows the calculation procedure of the amount of 
target generations of electrical energy, and this processing is performed by every 
predetermined time (for example, 65ms) with an engine ECU 11. In drawing 5 , the current 
value (output voltage value) of the occasional current sensor 26 is amended at step 310 
using the correction value computed by said drawing 4 . Thereby, in drawing 2 , the sensor 
output before the amendment shown as a continuous line comes to be amended by the 
sensor output (original sensor value) shown with an alternate long and short dash line. At 
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step 320, integral processing of the current value after the amendment computed at said 
step 310 is carried out, and a dc-battery charge is presumed. Moreover, at step 330, a 
target generation-of-electrical-energy electrical potential difference is computed from said 
presumed dcbattery charge. In this way, after computing a target 
genera tion-of-electrical-energy electrical potential difference, the drive of AC dynamo 23 is 
controlled according to this target generationof-electrical-energy electrical potential 
difference. 

[0032] in addition - the gestalt of this operation - step 120 of said drawing 3 - "a detection 
value acquisition means" - this step 240 is equivalent to a "correction value calculation 
means", and step 310 of said drawing 5 is equivalent to an "amendment prohibition means" 
for step 230 of said drawing 4 at an "amendment means", respectively. 

[0033] According to the gestalt of this operation explained in full detail above, the 
effectiveness taken below is acquired. Since the detection value of a current sensor 26 is 
memorized in the condition that dc-battery electric supply is performed only to specific 
ECU (ECUs 11 and 12) and the correction value of an offset error was computed with the 
detection value, the offset error of a current sensor 26 can be amended proper, as a result a 
dc-battery charge condition can be detected correctly. Moreover, thereby, good 
generation-of-electrical-energy control is realizable. Furthermore, with the gestalt of this 
operation, unlike the above-mentioned conventional technique (equipment of 
JP,6-207973,A), another power sources, such as an auxiliary dcbattery, are not needed, 
and sensor output amendment can be carried out. 

[0034] Moreover, since calculation of correction value is forbidden when the detection value 
of a current sensor 26 becomes large rather than it after expecting a part for a certain 
amount of offset error, it is avoidable un-arranging [ that dc-battery consumption of a 
headlight etc. is amended accidentally / output characteristics / sensor / owing to ]. 
[0035] Since it calculates by annealing about the correction value computed this time and 
correction value is updated, superfluous fluctuation of correction value is suppressed. 
Moreover, since it distinguishes whether it calculates by annealing by the comparison with 
a value the correction value computed especially this time and last time, the dependability 
of correction value improves. 

[0036] In addition, this invention can be materialized with the following gestalt in addition 
to the above. What is necessary is to memorize the detection value of a current sensor 26 in 
a wide sense in the condition that dc-battery electric supply is performed only to a specific 
control equipment, and just to compute correction value with the detection value in it, 
although the detection value of a current sensor 26 was memorized and correction value 
was computed with the detection value with the gestalt of the above-mentioned 
implementation, when the IG switch 24 was changed to an STA location. For example, 
when stopping operation of an internal combustion engine 21, the condition that current 
supply of the engine ECU 11 concerned is carried out as a post process of an engine ECU 
11 is made, and correction value is computed while memorizing the detection value of a 
current sensor 26 in the condition. This correction value carries out storage maintenance, 
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and it enables it to use it from immediately after next starting in a backup memory. 
[0037] Although the comparison with temporary correction value and the correction value 
before it was performed and step 260,270 was alternatively carried out in step 250 of said 
drawing 4 with the gestalt of the above-mentioned implementation according to the result, 
it is good also as a configuration which loses distinction processing of step 250 and carries 
out step 260 (annealing operation) each time. 

[0038] Although this invention was materialized as a generation-of-electrical-energy 
control unit for cars with the gestalt of the above-mentioned implementation, the 
application through which it passes other than this is also possible. For example, this 
invention may be materialized as a cell control unit of an electric vehicle or a hybrid car. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the outline of the generation-of-electrical-energy 
control unit for cars in the gestalt of implementation of invention. 
[Drawing 2] Drawing showing the output characteristics of a current sensor. 
[Drawing 3] The flow chart which shows the control procedure for a starter drive. 
[Drawing 4] The flow chart which shows the correction value calculation procedure of 
sensor output characteristics. 

[Drawing 5] The flow chart which shows the calculation procedure of the amount of target 
generations of electrical energy. 
[Description of Notations] 

11 [ -- Air-conditioner ECU, 15 / - Audio ECU, 21 / - An internal combustion engine, 22 / - 
A starter, 23 / - An AC dynamo, 24 / - IG switch, 25 / - A dcbattery, 26 / - Current 
sensor. ] - Engine ECU, 12 - Cruise ECU, 13 - Door ECU, 14 
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